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and shales of the Gulf Coast and California. Apparently, the
compaction and cementation under the influence of pressure and
geologic time cause an increased amount of hardening of the
deeper rocks which results in an increase of the elasticity and
consequent increase of the wave speed. Even when strata of
very different lithology are present, there is nearly always a
general increase of wave speed with depth, although individual
strata may have speeds lower than both overlying and underlying
beds. It will be seen from Chap. XIV that this is indeed a for-
tunate circumstance of nature, for the increase of speed with
depth causes refraction back to the surface of wraves that have
penetrated far into the geologic section and thereby makes
refraction prospecting useful. If mother nature had been less
considerate and wave speeds decreased with depth, there would
be no refraction prospecting, but reflecting prospecting would
still be possible in principle.
The determination of the actual wave speeds of the geologic
section is usually one of the first projects that must be under-
taken in beginning seismic prospecting in a new area. For
accurate work, particularly precise reflection prospecting, more
or less continuous determination of wave speeds and their varia-
tion within the area of a survey is necessary. Therefore, there
is little utility in listing the speed of propagation or the elastic
constants of a large number of rocks. The following short table
is given only to show the order of magnitude of the wave speeds
for a few general rock types and the wide range of speeds that
may be encountered.:
Wave Speed for Longitudinal
Rock Type                    Waves, Feet per Second
Alluvium..............................    1,000 to   2,000
Clay, sandy clay, etc....................    6,000 to   8,000
Shale..................................    6,000 to 13,000
Sandstone..............................    8,000 to 13,000
Limy sandstone.........................  12,000 to 14,000
Rock salt.............................. 15,000 to 17,000
The following are approximate speeds of a few particular
geologic units which have been determined in the course of
seismic exploration.
1 Selected and averaged from Reich, 1930, pp. 18 and 19.